Thermal spray coating process is an effective method to enhance the surface of the material. Detonation gun spray coating method (D-Spray) is one of the effective Thermal spray coating process . The material surface or substrate will be enhanced by deposition of coating powders such as metal oxides and ceramics like aluminium oxides, tungsten carbide ,nickel chromium etc by D-spray method that prevents the metal from corrosion and to increase the wear resistance and microhardness. This coating process had wide applications in different engineering sectors such as aviation industry, marine industry, biomedical industry etc., In this Experimental study the optimization of Process parameter of D-spray coating process was done by Taguchi method in order to find the best processing conditions and to get higher quality of coating. Microhardness was estimated for various combinations of parameters and also the microhardness values has been predicted from the observation of interaction between fuel flow rate and coating thickness , powder flow rate and coating thickness, powder flow rate and fuel flow rate through RSM. An equation was derived to find out the micro hardness value for different input parameters of coating thickness(microns), powder flow rate(g/min) ,fuel flow rate (fmr) which gives the intermediate values of process parameters.
INTRODUCTION

Detonation Gun Spray Coating
The Detonation gun coating process [1] consists of a long water cooled barrel with gas and powder inlet valves. Oxygen and fuel (acetylene most common) is fed into the barrel along with a charge of powder .The gas mixture will be ignited by spark and the resulting detonation heats and accelerates the powder to supersonic velocity down the barrel. A pulse of nitrogen is used to purge the barrel after each detonation. This process will be repeated many times a second. The high kinetic energy of the hot powder particles on impact with the substrate result in a build-up of a very dense and strong coating. In this study coating was carried out on substrate and its effects were discussed which is to improve the surface enhancement property. This paper deals with method involves, fuel flow rate, powder feed rate, spray distance with various levels and its effect. 
Literature Survey
J.M. Guilemany from Thermal Spray Centre (CPT). Universitat de Barcelona, C/Martí i Franqués spain (2006) conducted WC-Co HVOF coatings to enhance the properties of substrate with the use of use of nanostructured and microstructured feedstock powders which results nano structured powders attains higher microhardness [2] . The optimization and characterization of High Velocity oxy fuel Sprayed coatings was discussed by Maria Oksa from VTT Technical Research centre of Finland T (2011) [3] . The optimization technique had an impact on surface enhancement which was experimentally investigated BY Sheng Hong from Institute of Metals and Protection, College of Mechanics and Materials, Hohai University china (2014) by taguchi technique [4] .
EXPERIMENTAL PROCEDURE
Substrate and Coating Powder
The coating process will be carried over the substrate. In our experiment ss304 as substrate Coating powder as WC-NiCr ,which is sprayed over the substrate uniformly to obtain properties such as uniform distribution, better melt flow, particle size and distribution. Microhardness values has been calculated from the experiment.
Design of experiment by Taguchi Principle
According to taugchi principle, the factor and the levels has to be selected to conduct experiment [5] .Such selection can be done with the help of orthogonal array table.in our experiment consists of four factors and three levels.
For four factors and three levels L9 orthogonal array can be selected. To analyze the responses TAGUCHI's higher-the-better model is used as given in the following equation (1) η = -10log10 (1/y2) The designed experiments were conducted as given in table 2 and the micro hardness, were found out as given in table 3. 
RSM
The RSM has been analysed and interactions between parameters such as coating thickness, fuel flow rate, powder flow rate and microhardness were predicted. The Model F-value of 265.59 implies the model is significant. There is only a 0.01% chance that an F-value this large could occur due to noise. Values of "Prob > F" less than 0.0500 indicate model terms are significant. In this case A, C, A^2 are significant model terms. Values greater than 0.1000 indicate the model terms are not significant. The following equation ( 
CONCLUSION
Tungsten carbide nickel chromium was coated on one side of stainless steel 304 by D-spray coating. According to our experiment nine samples were coated with single powder and also with different powder feed rate, Spray distance and thickness. By using taugchi principle, we were able to design the orthogonal array and the micro hardness values has been found. The RSM has been predicted .From the fig 1it was predicted that fuel flow rate was not having much effect on the micro hardness whereas micro hardness increases with the coating thickness. from fig 2. it was found that the micro hardness was not influenced by powder flow rate and also it was observed that as increase in micro hardness with increase of coating thickness. fig 3 it was observed that the powder flow rate and fuel flow rate was not having any impact on micro hardness enhancement. We conclude that coating powder and fuel flow rate was not influenced with micro hardness. The micro hardness increases with increase in coating thickness. An equation has been derived for the micro hardness.
